Cyclic-AMP-dependent activation of an inter-phylum hybrid histone-kinase complex reconstituted from sea urchin sperm-regulatory subunits and bovine heart catalytic subunits.
A cAMP-dependent histone kinase was purified and characterized from spermatozoa of the sea urchin Hemicentrotus pulcherrimus. The molecular mass of the kinase was estimated to be 178 kDa by native PAGE and 400 kDa by gel chromatography on a Superose 6 HR 10/30 column. The enzyme, composed of two 39-kDa catalytic subunits and two 48-kDa regulatory subunits, phosphorylates the lysine-rich histone subspecies (H1 and H2B) isolated from H. pulcherrimus spermatozoa. We isolated cDNA clones encoding a 39-kDa catalytic subunit and a 48-kDa regulatory subunit of the enzyme. The cDNA clone for the 39-kDa subunit was 3881 bp, and the 352-residue deduced amino acid sequence showed 78% similarity with the catalytic subunit of/mammalian cAMP-dependent protein kinase (PKA). The cDNA for the 48-kDa subunit was 4589 bp and the 368-residue deduced amino acid sequence showed 57% similarity with the regulatory subunit of mammalian PKA, although the N-terminal 77 residues showed poor similarity. The mRNAs encoding both the catalytic subunit (7.5 kb) and the regulatory subunit (4.6 kb) were expressed in testis, ovary and egg. An inter-phylum hybrid enzyme, reconstituted from the regulatory subunit of cAMP-dependent histone kinase of sea urchin sperm and the catalytic subunit of bovine heart PKA, has a cAMP-dependent histone kinase activity. Thus, we suggest that the N-terminal 77-amino-acid residues of the regulatory subunit are not essential for inhibition by the regulatory subunit of the catalytic subunit, and that cAMP-dependent inhibitory activity of the regulatory subunit resides in the sequence between the inhibitory site and the C-terminus.